While infantile spasms is the most common catastrophic epilepsy of infancy and early-childhood, very little is known about the basic mechanisms responsible for this devastating disorder. In experiments reported here, spasms were induced in rats by the chronic infusion of TTX into the neocortex beginning on postnatal days 10-12. Studies of focal epilepsy suggest that high frequency EEG oscillations (HFOs) occur interictally at sites that are most likely responsible for seizure generation. Thus, our goal was to determine if HFOs occurred and where they occurred in cortex in the TTX model. We also undertook multiunit recordings to begin to analyze the basic mechanisms responsible for HFOs. Our results show that HFOs occur most frequently during hypsarrhythmia and NREM sleep and are most prominent contralateral to the TTX infusion site in the homotopic cortex and anterior to this region in frontal cortex. While HFOs were largest and most frequent in these contralateral regions, they were also commonly recorded synchronously across multiple and widely-spaced recordings sites. The amplitude and spatial distribution of interictal HFOs were found to be very similar to the high frequency bursts seen at seizure onset. However, the latter differed from the interictal events in that the high frequency activity was more intense at seizure onset. Microwire recordings showed that neuronal unit firing increased abruptly with the generation of HFOs. A similar increase in neuronal firing occurred at the onset of the ictal events. Taken together, results suggest that neocortical networks are abnormally excitable, particularly contralateral to TTX infusion, and that these abnormalities are not restricted to small areas of cortex. Multiunit firing coincident with HFOs is fully consistent with a neocortical hyperexcitability hypothesis particularly since they both occur at seizure onset.
Introduction
Infantile spasms or West Syndrome is referred to as a catastrophic epilepsy since afflicted children commonly develop life-long intellectual disabilities and over time develop other forms of epilepsy that are most often unresponsive to anticonvulsant therapies. Until recently, progress in understanding the cellular and molecular mechanisms responsible for this disorder has been hampered by the lack of relevant animal models. Our laboratory has developed a model of this syndrome that is produced by a prolonged local infusion of the sodium channel antagonist, TTX, into the cortex beginning on postnatal days 10-12 (Lee et al., 2008) . Over the next 1-2 weeks the rat pups begin to display brief (1-2 s) behavioral spasms that consist of flexions or extensions of the trunk and/or forelimbs. When traditional EEG recording techniques are used, the ictal EEG events that accompany these behaviors are very similar to those recorded from human infants.
Over the past decade, there has been a growing appreciation that additional information can be observed in EEG and ECoG recordings when higher sampling rates are used beyond those possible with traditional recording devices. Numerous reports have reported high frequency EEG activity in children with infantile spasms but most of these reports were limited to frequency ranges below 100 Hz (Inoue et al., 2008; Nariai et al., 2011a Nariai et al., , 2011b Panzica et al., 1999 Panzica et al., , 2007 . In contrast, numerous papers have described high frequency oscillations (HFOs) in the 250-600 Hz range in patients with temporal lobe or neocortical focal epilepsy (Bragin et al., 2002b; Crepon et al., 2010; Jirsch et al., 2006; Schevon et al., 2009; Urrestarazu et al., 2007; Worrell et al., 2008) . Ripples, HFOs in the 80-200 Hz range are also recorded in epileptic patients and animal models. However, since they are observed in normal humans and animals (Engel et al., 2009; Ylinen et al., 1995) , ripples are thought to be a normal rhythm of neural networks (Bragin et al., 1999; Lisman and Idiart, 1995; Llinas, 1988) . In epilepsy patients and animal models, HFOs in the Neurobiology of Disease 46 (2012) 377-388 
